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DETAILED ACTION 

This is in response to communication filed on April 30, 2009. 

Status of Claims 

Claims 1 - 20 are pending, of which claims 1 , 9, and 1 3 are in independent form. 

Response to Arguments 

1 . Applicant's arguments, see page 9 line 3 - page 1 0 line 31 , filed April 30, 2009, 
with respect to the rejection of claims 1 -3, 9 - 14, and 20 under 35 U.S.C. 103(a) have 
been fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new grounds of rejection is made in view of 
Houston, U.S. Patent 5,615,162. 

Claim Objections 

2. Claim 2 is objected to because of the following informalities: Claim 2 states 
"switching on memory banks and/or memory ICs of said buffer memory" in lines 2 - 3 of 
the claim. The first instance of the term "ICs" should be stated as "Integrated Circuits 
(ICs)." Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 - 3, 9 - 14, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Houston, U.S. Patent 5,615,162 (hereinafter referred to as 
Houston) in view of Olsen et al., U.S. Patent Application 2005/0071561 (hereinafter 
referred to as Olsen), further in view of Gibbs et al., U.S. Patent Application 
2002/0045961 (hereinafter referred to as Gibbs). 

Referring to claim 1, Houston discloses "A method for adaptively minimizing the 
total power consumption of an apparatus comprising a subsystem comprising a mass 
storage device and a buffer memory" ( Fig. 9. computer system 200 containing a hard 
disk device as well as cache memory 204 and off-chip memory 206. Also, column 5 line 
65 - column 6 line 30, power savings is realized by selectively activating or inactivating 
memory blocks ), "said method comprising the steps of: determining an optimum buffer 
size" ( column 5 line 65 - column 6 line 30, if "by some method of computation" it is 
determined that only a subset of memory blocks is needed, the remaining blocks of 
memory would be disconnected from the power supply. Houston states "therefore, the 
amount of memory currently in active status may vary according to usage and may be 
dynamically changed or anticipated." ): and "adjusting the buffer size of said buffer 
memory to said optimum buffer size", such that the power consumption is minimal 
( column 5 line 65 - column 6 line 30, power savings is realized by selectively activating 
or inactivating memory blocks ). 
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Houston does not appear to explicitly disclose determining an optimum buffer 
size "for which the power consumption of said subsystem is a minimum." 

Houston discloses minimizing buffer memory power usage only. 

However, Olsen discloses that "it is known that accessing a main storage device 
such as an HDD 106 consumes more energy than accessing information stored in 
random-access media such as the main memory 104" ( [00251 ). Thus, it can be seen 
that minimizing a buffer memory's size can have the effect of increasing the power 
utilized by a subsystem, since the main storage device, which requires more power than 
the buffer memory, would be accessed more frequently. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to find an optimal buffer size based on power consumption of a 
subsystem made up of a hard disk drive and a buffer memory. 

Houston and Olsen are analogous art because they are from the same field of 
endeavor, which is power saving in a storage system. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art, having the teachings of Houston and Olsen before him or her, to modify the 
teachings of Houston to include the teachings of Olsen so that a hard disk drive's power 
consumption would also be taken into account when determining which memory blocks 
are activated or inactivated. 

The motivation for doing so would have been to save as much power as 
possible, while ensuring that one component's power saving method does not cause the 
entire system to increase power usage. 
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Neither Houston nor Olsen appears to explicitly disclose minimizing power 
consumption "for a given streaming bit-rate to/from said buffer memory." 

However, as stated above, Houston does disclose "by some method of 
computation" it is determined that only a subset of memory blocks is needed and 
Houston discloses the amount of memory currently in active status may vary "according 
to usage" ( column 5 line 65 - column 6 line 30 ). 

While neither Houston nor Olsen appears to explicitly disclose utilizing a given 
streaming bit-rate to/from a buffer memory for determining an optimum buffer size for 
minimizing power consumption, Gibbs discloses deciding to activate a storage device 
depending on factors such as the data transfer rate of the storage device and a data 
sample rate ( [00341 ). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include the data transfer rate as a factor in the method of 
computation described by Houston, since a method for determining a transfer rate of a 
storage device is a known. 

Houston, Olsen, and Gibbs are analogous art because they are from the same 
field of endeavor, which is power saving in a storage system. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art, having the teachings of Houston, Olsen, and Gibbs before him or her, to modify 
the teachings of Houston and Olsen to include the teachings of Gibbs so that data 
transfer rates would be included in the computation of memory blocks needed to be 
powered. 
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The motivation for doing so would have been to save power in a system including 
memory (as taught by both Houston and Gibbs) by using a known method of 
determining transfer rate as the "method of computation" described by Houston. 

Therefore, it would have been obvious to combine Gibbs with Houston and Olsen 
to obtain the invention as specified in the instant claim. 

As per claim 2, Houston discloses "said step of adjusting the buffer size 
comprises switching on memory banks and/or memory ICs of said buffer memory for 
increasing the size of said buffer memory, and switching off memory banks and/or 
memory ICs for decreasing said buffer memory" (column 5 line 65 - column 6 line 30, 
power savings is realized by selectively activating or inactivating memory blocks ). 

As per claim 3, Houston discloses "the storage device is a hard disk drive" ( Fig. 

9). 

Houston also discloses how, if "by some method of computation," it is determined 
that only a subset of memory blocks is needed, the remaining blocks of memory would 
be disconnected from the power supply. Houston further states "therefore, the amount 
of memory currently in active status may vary according to usage and may be 
dynamically changed or anticipated" ( column 5 line 65 - column 6 line 30 ). 

Neither Houston nor Olsen appears to explicitly disclose "the step of determining 
an optimum buffer size comprises: determining a hard disk drive data rate of the hard 
disk drive; determining the stream bit-rate to/from the buffer memory; and determining 
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the optimum buffer size having the lowest power consumption at the determined stream 
bit-rate." 

However, Gibbs discloses deciding to activate a storage device depending on 
factors such as the data transfer rate of the storage device and a data sample rate 
(100341)- 

Houston, Olsen, and Gibbs are analogous art because they are from the same 
field of endeavor, which is power saving in a storage system. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art, having the teachings of Houston, Olsen, and Gibbs before him or her, to modify 
the teachings of Houston and Olsen to include the teachings of Gibbs so that a hard 
disk data rate and a streaming bit-rate would be included in the computation of memory 
blocks needed to be powered. 

The motivation for doing so would have been to save power in a system including 
memory (as taught by both Houston and Gibbs) by using a known method of 
determining a hard disk data rate and a streaming bit-rate in Houston's "method of 
computation" for determining the amount of needed memory blocks, which varies 
"according to usage." 

Therefore, it would have been obvious to combine Gibbs with Houston and Olsen 
to obtain the invention as specified in the instant claim. 
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Referring to claim 9, claim 1 recites corresponding limitations as that of claim 9. 
Therefore, the rejection of claim 1 applies to claim 9. Further limitations of claim 9 are 
discussed below. 

Olsen discloses the circuit comprising "a processing unit" ( Fig. 1. processor 1 02 ) 
and "retrieve the data from the mass storage device" ( [00061, HDD and using DRAM as 
a read cache ). 

As per claim 10, Olsen discloses "An apparatus comprising a subsystem 
comprising mass storage device, a buffer memory" ( Fig. 1, main storage device 106, 
main memory 104 ) "and the circuit according to claim 9 ( see rejection to claim 9 and 
claim 1 above ). 

As per claim 11, Houston discloses "said buffer memory comprises SDRAM 
circuits having banks of memory adapted to be independently switched on/off' ( column 
1 lines 20 - 22 and column 5 line 65 - column 6 line 30, power savings is realized by 
selectively activating or inactivating memory blocks ). 

As per claim 12, Olsen discloses "a scheduler function executable by the 
processing unit controls accessing the storage device and the buffer memory" ( [00241 
and Fig. 1 . arbiter or storage controller 1 1 6 ). 
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Referring to claim 13, claim 1 recites corresponding limitations as that of claim 
9. Therefore, the rejection of claim 1 applies to claim 9. Further limitations of claim 9 are 
discussed below. 

Also, Olsen discloses "A computer-readable medium having embodied thereon a 
computer program for processing by a computer, the computer program comprising 
code segments" ( claim 18 ). 

Note, claim 14 recites the corresponding limitations of claim 3. Therefore, the 
rejection of claim 3 applies to claim 14. 

Note, claim 20 recites the corresponding limitations of claim 12. Therefore, the 
rejection of claim 12 applies to claim 20. 

Allowable Subject Matter 
5. Claims 4-8 and 15 - 19 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent 5,719,800 discloses monitoring a duty cycle of a cache and throttling 
when necessary. 

U.S. Patent 7,127,560 discloses dynamically controlling cache size. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEVEN G. SNYDER whose telephone number is 
(571)270-1971 . The examiner can normally be reached on Mon. - Thurs. 9:30 AM - 
6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Henry Tsai can be reached on (571 ) 272-41 76. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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